of these only oxytocin was found to mimic insulin in stimulating incorporation of amino acid into adipose tissue protein.
METHODS
Incubation medium. The basic medium was KrebsHenseleit bicarbonate buffer (I 3) containing 0.2 % gelatin; the gelatin was dissolved in 0.9 % NaCl and the other components of the Krebs buffer were then added, followed by the agent to be tested. Oxytocin2 and insulin (Lilly U-80) were each diluted with the gelatin solution and then added to the incubation mixture by LangLevy micropipettes to give the final concentrations shown.
Reagents. These were purchased from the following sources: RNA (needles, from yeast), Worthington
Biochemical Corp. ; nicotinic acid and protamine sulfate (N, 24%, sulfate, I 7.5 %), Nutritional Biochemicals; L-histidine-2 (ring)-Cl4 (lot 2 I) and acetate-1 -Cl4 sodium salt (lot 56), Nuclear-Chicago.
The concentrations of nicotinic acid, protamine sulfate, RNA, and oxytocin were optimal for glucose utilization, as reported by previous investigators, or as established here. Procedures. Male Holtzman rats were maintained on Purina laboratory chow and were used in the fasting or nonfasting states as indicated in the tables; stimulation of amino acid incorporation by insulin in presence of glucose is not significantly altered by fasting (I 2). The rats were killed by cervical section when they weighed I 20-160 g. Four fat pads were used in each vessel, weighing 0.6-1 .o g together; of this, [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] mg were recovered as dry protein fraction at the end of the experiment.
Twelve ao-ml beakers, each containing 5 ml medium (Table 2) or 2 ml medium  (Tables I, 3 ) were prepared. Epididymal fat pads from 24 rats were distributed so that each beaker contained the right fat pads from two rats and the left from two others. For amino acid incorporation studies, L-histidine-2 (ring)-Cl4 was added by micropipette to all samples to give a final concentration of 0.01 pmoles (8 X 10~ counts/min)/ml. For the lipid studies, acetate-I -Cl4 instead of histidine-Cl4 was added by micropipette to give a final concentration of I .3 pmoles (2.7 X 10~ counts/min)/ml.
All samples were shaken in a Dubnoff incubator at 37 C for 2 or 3 hr as shown. Then the fat pads were lightly blotted on hard filter paper, weighed, and dropped into 25 ml ethanol-ether (3 : I v/v). The protein fraction was isolated as previously described (I 2). The lipids contained in the two initial hot ethanol-ether extractions of the protein isolation procedure were evaporated to dryness, after addition of I ml 7 N KOH to each sample. The saponified lipids were extracted by the isopropanolheptane method (5) ; a ~-ml aliquot of the heptane layer was plated on a stainless steel planchette; the radioactivity of the deposited lipid was estimated on a Nuclear-Chicago D-47 thin-window gas counter having an efficiency of 35-40 %. All counts for protein and lpidi are corrected for self-absorption, but not for counter M. E. KRAHL efficiency. About 1-2 % of the radioactivity of the histidine in the medium was taken into the protein fraction, and about 20 % (without insulin) to 60 % (with insulin) of the acetate-I-Cl4 was incorporated into lipid. Glucose disappearing from the medium during incubation was estimated after dilution of 0.2 ml of the medium with 2 ml HZO, and addition of I ml of Ba(OH)2 and I ml ZnS04 precipitant (21); 0.5 ml of the filtrate subjected to analysis with the Glucostat glucose oxidase reagent (Worthington Biochemical Corp.).
RESULTS
Glucose uptake, lipid synthesis. In confirmation of previous reports, each of the substances tested was found to stimulate glucose uptake and lipid synthesis from acetate-I-Cl4 to various degrees (Table I) . RNA and nicotinic acid appeared to enhance lipid synthesis with only a marginal increase in glucose uptake.
Incorporation of histidine-Cl4 into protein. Oxytocin stimulated both glucose uptake and histidine-Cl4 incorporation into protein. The effect of I U/ml oxytocin was somewhat less than that of 50 ,uU/ml insulin ( Table 2) ; in other experiments, results for o. I or IO U/ml oxytocin were the same as for I U/ml.
However, unlike insulin
oxytocin, even at the optimal concentration for lipid synthesis, could not increase histidine-Cl4 incorporation when pyruvate was substituted for glucose in the incubation medium ( Table 2) . None of the other substances tested could enhance histidine-Cl4 incorporation into protein (Table 3 ) even though one of them, protamine, had an effect on glucose uptake comparable with that of oxytocin ( Table 2) .
DISCUSSION
Following the initial experiments of Levine and co-workers (I 5), a considerable body of evidence has now accumulated to indicate that insulin enhances the permeability of responsive cells to glucose (see 2, 8, 20) . In adipose tissue, the entrance of glucose, rather than its phosphorylation, appears to be the limiting factor in The conditions of incubation are the same as for Table I. * Inhibition.
glucose uptake (6). The principal question posed in the present investigation was : is a change in the adipose tissue which is sufficient to cause increased glucose uptake or increased lipid synthesis also sufficient to ensure a stimulation of amino acid incorporation into protein? The answer is unequivocally negative. Insulin elicits responses from the adipose cell which are not only quantitatively, but also qualitatively, different from those evoked by other agents which stimulate lipid synthesis.
Of the various metabolic activities examined (Table  4) incorporation of histidine-Cl4 into a protein fraction, and conversion of glucose to glycogen (which has been tested only with insulin and oxytocin) are the most
